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ABSTRACT  
The use of sorghum and African yam bean blended flours in the preparation of weaning 
food formulations was studied. The sorghum flour (SF) was composite with African yam 
bean flour (AYBF) at the levels of 10%, 20%, 30%, 40% and 50%. The weaning food 
formulations produced from the flour blends were analysed for their nutritional and sensory 
qualities using standard methods. The nutritional composition of the samples showed that 
the protein content of the formulations increased with increasing supplementation with 
African yam bean flour from 8.64% in 90:10 (SF:AYBF) to 13.44% in 50:50 (SF:AYBF) 
samples, while carbohydrate decreased. In the same vein, the energy content of the 
formulations increased gradually as the level of fortification with African yam bean flour 
increased from 368.98KJ in 90:10 (SF:AYBF) to 382.98KJ in 50:50 (SF:AYBF). The 
sensory evaluation carried out on different samples of weaning food formulation after 
reconstitution into gruel with boiling water showed that the formulation made from 100% 
sorghum flour used as control was the most acceptable by the judges and was also 
significantly different (p<0.05) from the other samples in flavour and texture. However, the 
formulation fortified with 50% African yam bean flour was scored highest in colour.  
 
KEYWORDS: Weaning food, fortification, sorghum flour, African yam bean flour, 
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INTRODUCTION 
Cereals and legumes, individually or as composites, are the main source of nutrients for weaning children in 
developing countries (Chavan and Kadam, 1989). Weaning foods commonly used in Nigeria are composed 
largely of sorghum (Sorghum bicolor) with a limited amount of dried –milk powder. However, such mixtures 
have been shown to be poor in protein content and quality (Achi, 2005). 
 
The fortification of weaning foods with a variety of inexpensive vegetable proteins from legumes, nuts and 
oilseeds has received considerable attention from nutritionists and food scientists in several sub-saharan African 
countries (Uzogara et al; 1990). This is because these grain legumes and oilseeds are relatively high in lysine, an 
essential amino acid deficient in most cereals (Nout, 1993). Whole legumes generally contain high amount of 
protein compared to other foods of plant origin (FAO, 2005). Ideally, the ingredients for low cost 
complementary foods must be derived from dietary staples that are available and affordable in the region of 
interest. 
 
African yam bean (Sphenostylis stenocarpa) is one of the edible grain legumes widely cultivated in Africa that is 
used for human and animal nutrition (Eke, 2002). Like most grain legumes cultivated in African, African yam 
bean is rich in protein, carbohydrate, vitamins and minerals (Iwuoha and Eke, 1996). The protein of African yam 
bean is made up of over 32% essential amino acids, with lysine and leucine being predominant (Onyenekwe et 
al; 2000). The supplementation of cereal-based weaning foods with adequately processed African yam bean 
flour would help to improve their protein content and quality. It could also help to extend the use of this lesser 
known and utilized legume in a number of food preparations especially in developing countries for human 
consumption. The purpose of this study was to examine the nutritional and sensory qualities of weaning food 
formulations fortified with African yam bean flour at different levels of substitution.  
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MATERIALS AND METHODS     
White variety of sorghum (Sorghum vulgare) and African yam bean (Sphenostylis stenocarpa) used for this 
study were procured from local markets in Owerri and Umuahia, respectively. This research work was carried 
out in Department of Food Science and Technology, Madonna University, Elele, Nigeria, in August, 2008.  
 
Preparation of Sorghum Flour 
The sorghum flour was prepared according to the method described by Ihekoronye (1999). During preparation, 
two kilograms of sorghum grains, which were free from dirts, damaged and contaminated grains were weighed, 
cleaned and soaked in tap water for 18h. During soaking, the water was changed occasionally at intervals of 6h 
to prevent fermentation. 
 
Thereafter, the soaked grains were drained and wet milled (attrition mill) with tap water into fine slurry. The 
resulting slurry was sieved (muslin cloth) and allowed to sediment for 10h after which it was decanted. The 
sedimented and decanted slurry was eventually dewatered, spread on the trays and dried in the tray dryer (600C, 
8h). After that, the dried cake obtained was milled (attrition mill) and sieved through a 500µm mesh sieve. The 
sorghum flour produced was finally packaged in sealed polyethylene bags for blending and preparation of 
weaning food formulations. 
 
Preparation of African Yam bean Flour 
The African yam bean flour was prepared according to the method described by Eneche (2006). During 
preparation, two kilograms of African yam bean seeds which were free from foreign particles such as stones, 
leaves and sticks as well as damaged and contaminated seeds were weighed, cleaned and soaked in tap water 
containing 0.1% sodium metabisulphite (NaHS03) for 12h. Thereafter, the soaked seeds were manually dehulled, 
drained and boiled (1000C, 20 min). The dehulled and boiled seeds were spread on the trays and dried in the tray 
dryer (600C, 10h). After that, the dried seeds were immediately milled (attrition mill) and sieved through a 
500µm mesh sieve. The cooked African yam bean flour produced was finally packaged in sealed polyethylene 
bags for blending and preparation of weaning food formulations.  
 
Preparation of Weaning Food Formulations 
The weaning food formulations were prepared according to the method described by Agu and Aluyah (2004). 
During preparation, the sorghum flour (SF) was composite with African yam bean flour (AYBF) at the levels of 
10%, 20%, 30%, 40% and 50% in a Kenwood mixer (Model NX806 H) to obtain different samples of sorghum / 
African yam bean blended flour. After that, 5% vitamin mix, 5% mineral mix, 2% salt and 5% sucrose (sugar) 
were added to each of the flour blends and mixed thoroughly in a mixer (Model A409 G) for 10 min to produce 
fortified weaning food formulations. Thereafter, the fortified weaning food formulations obtained were 
individually packaged in sealed polyethylene bags and kept at ambient temperature conditions until further 
analysis. In addition, the weaning food formulation made with 100% sorghum flour was similarly prepared as 
reference. The various samples of weaning food formulation prepared from sorghum / African yam bean blended 
flours are shown in Table 1. 
 
Chemical  Analysis 
The moisture, protein, fat, ash and fibre contents of each of the weaning food formulations were determined 
according the methods of AOAC (1995). The carbohydrate was determined by difference Okaka et al; (2000). 
The food energy was calculated from proximate composition according to the standard method described by 
Onwuka (2005). All determinations were carried out in triplicates.  
 
Sensory Evaluation 
The weaning food formulation prepared from 100% sorghum flour and the fortified samples with different levels 
of substitution with African yam bean flour were individually prepared into gruel with boiling water. During 
preparation, 20g of each sample was suspended with 50ml of tap water in a small plastic bowl. Thereafter, 60ml 
of boiling water was added to each of the suspended sample to produce hot gruel. After preparation, the various 
samples of gruel produced were scored by a panel of fifteen untrained judges drawn from the University 
Community for attributes of colour, flavour, texture and overall acceptability on a hedonic scale of 1-9 where 1 = 
dislike extremely and 9 = like extremely (Iwe, 2001). 
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Statistical  Analysis 
The means and standard deviations of all the data generated after the analyses were calculated. The results were 
subjected to Ducan multiple range test to detect significant differences (p<0.05) among the sample values 
(Powers, 1998). The turkey test was used in separating significant means.  
 
RESULTS AND DISCUSSION 
The proximate composition of weaning food formulations prepared from sorghum / African yam bean flour 
blends are shown in Table 2. The moisture content of the weaning food formulations was significantly different 
from each other (p<0.05). They were also higher than those reported by Jipara et al; (2001). The protein content 
of the formulations ranged from 6.84% to 13.44%. The differences were observed because the protein content of 
the formulations increased as the level of fortification with African yam bean flour increased. However, the 
result is in agreement with the report of Nnam (2001). This addition effect was also observed for ash and fibre 
contents of the formulations. In other words, the ash and fibre contents of the formulations increased steadily 
with increasing supplementation with African yam bean flour. The results also showed that African yam beans 
are good sources of ash and fibre (Enwere, 1998). However, the opposite effect (subtraction effect) was observed 
for fat and carbohydrate contents of the formulations. The fat and carbohydrate contents of the formulations 
decreased readily with increasing content of African yam bean flour. They were also similar with those reported 
by Treche and Mbome (1999). The energy content of the formulations ranged from 362.10KJ to 382.98KJ. The 
energy content of the formulations was significantly different from each other (p<0.05). They were also higher 
than those reported by Okoye et al; (2007). Generally, the use of these products for feeding infants and weaning 
children should be encouraged because they contain both salt and sugar which are the major ingredients of oral 
rehydration therapy. However, infants and weaning children placed on these products may not need oral 
rehydration therapy solution. 
 
The results of the sensory evaluation performed on different samples of reconstituted weaning food gruel made 
from sorghum / African yam bean flour blends are shown in Table 3. The various samples of gruel prepared 
from different weaning food formulations were generally scored high in all the sensory attributes evaluated. 
However, the gruel prepared from the formulation made from 100% sorghum flour used as control was most 
acceptable by the judges and was also significantly different (p<0.05) from the other samples fortified with 
African yam bean flour at different proportions in flavour and texture. The differences could be attributed to the 
unique quality of sorghum flour in the preparation of weaning food formulations (Thaoge et al; 2003). In 
addition, the result also indicated that the gruel made from the formulation fortified with 50% African yam bean 
flour had better colour than the other samples. The improvement in colour of the sample could be due to the 
ability of African yam bean products to retain some of the colour pigments found naturally in their seeds on 
exposure to heat during processing (Banigo et al; 2004). 
 
 
Table 1: Samples of Weaning Food Formulation 
Samples SF(%) AYBF(%) 
A 100 0 
B 90 10 
C 80 20 
D 70 30 
E 60 40 
F 50 50 
 
Legend: 
A  –  Weaning food formulation made with 100% sorghum flour. 
B  –  Weaning food formulation made with 90% sorghum flour and 10% African yam bean flour. 
C  –  Weaning food formulation made with 80% sorghum flour and 20% African yam bean flour. 
D  –  Weaning food formulation made with 70% sorghum flour and 30% African yam bean flour. 
E  –  Weaning food formulation made with 60% sorghum flour and 40% African yam bean flour. 
F –   Weaning food formulation made with 50% sorghum flour and 50% African yam bean flour.  
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CONCLUSION 
Weaning food formulations of acceptable quality were prepared from sorghum / African yam bean blended 
flours. From the study, it was observed that the weaning food formulations fortified with different proportions of 
African yam bean flour generally had higher protein, ash and fibre contents than the formulation prepared from 
100% sorghum flour. The fortification of weaning food formulations with adequately processed African yam 
bean flour would improve their nutritional quality and make them meet the protein –energy needs of children in 
the regions where protein-energy malnutrition is prevalent. Further studies should be carried out on the fortified 
weaning food formulations to determine their respective protein quality and amino acid profile. 
 
Table 2: Means 1,2 of proximate composition of weaning food formulations Prepared from SF and SF: AYBF 
Blends on moisture free basis  
Samples Moisture 
(%) 
Nx6.25 
protein 
(%) 
Fat 
(%) 
Ash 
(%) 
Fibre 
(%) 
Carbohydrate 
(%) 
Energy 
(KJ/100g) 
A 8.06a 6.84a 0.80a 1.44a 2.12a 86.64a 362.10a 
B 6.24b 8.64b 0.84b 2.20b 2.42b  82.08b 368.84b 
C 6.44c 9.62c 0.86a 2.46c 2.68c 80.62c 370.44c 
D 6.62d 10.76d 0.86a 2.88d 2.86d 78.88d 374.96d 
E 6.84e 12.68e 0.88a 3.02e 3.12e 77.58e 376.87e 
F 7.26f 13.44f 0.90a 3.46f 3.62f 75.94f 382.98f 
 
1.
 Values are means of triplicate determinations. 
2.
 Means with different superscripts within the same column are significantly different from each other 
(p<0.05). 
 
Table 3: Means 1,2 of sensory evaluation performed on different samples reconstituted weaning food gruel 
prepared from SF and SF: AYABF Blends. 
Samples Colour Flavour Texture Overall acceptability 
A 6.0a 8.2a 7.8a 8.6a 
B 6.6b 7.6b 7.2b 7.8b 
C 7.2c 7.0c 7.0c 7.2c 
D 7.8d 6.6d 6.4d 6.6d 
E 8.0d 6.0e 6.2d 6.0e 
F 8.6e 5.4f 5.6e 5.8e 
1.
 Values are means of 15 untrained judges. 
2.
 Means with different superscripts within the same column are significantly different from each other 
(p<0.05). 
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